An internal receiver coil was used to obtain high resolution transverse and oblique coronal magnetic resonance images of the anal sphincter in five normal volunteers and five patients. The internal sphincter had a high signal intensity on T1 weighted, T2 weighted, and STIR sequences whereas the conjoined longitudinal muscle and external sphincter had a low signal intensity. The internal sphincter (but not the external sphincter) showed contrast enhancement after administration of intravenous gadopentetate dimeglumine. The oblique coronal plane was particularly useful for showing the thickness and the relations ofthe external sphincter. Sphincteric abscesses as well as muscle defects, hypertrophy, and atrophy were clearly shown. The coil was well tolerated by most subjects. It has considerable potential for improving the diagnosis of anorectal disease. (Gut 1995; 37: 284-287) 
Disease of the anal sphincter is a common and distressing problem. Anal endosonography is the imaging technique of choice for showing abnormalities in this region' 2 and has proved superior to conventional magnetic resonance imaging (MRI) when a whole body receiver coil is used. 3 The quality of magnetic resonance images may be improved by the use of a receiver coil placed in close proximity to the region of interest. We therefore constructed a dedicated insertable coil for MRI of the anal sphincter and assessed its value in a pilot study of 10 subjects.
Methods
This study was approved by the research ethics committee of the Royal Postgraduate Medical School. Five adult volunteers (three male and two female, aged 31 to 68 years; median 49 years) were imaged. All volunteers were free of anorectal symptoms and had normal anal sphincter resting and squeeze tone on rectal examination. Five patients (three male and two female, aged 26 to 77 years, median 47) were also imaged. Two of these patients presented with purulent anal discharge due to fistula in ano, one with difficult defecation because of anal stenosis, and two with faecal incontinence (one because of sphincter disruption after obstetric trauma and the other idiopathic).
Nine subjects were examined in the supine position. The sphincter with the levator ani and frequently Disruption of the fibres of the external sphincter is seen beyond. The image quality was generally better centred around seven o'clock. There is an enhancing intrasphincteric abscess (short arrows). The internal sphincter (long arrows) also enhances following gadolinium-DTPA and becomes higher signal than the musculus submucosae ani in (B). The anterior submucosal veins are seen within the submucosal layer in (A) (arrowhead).
at 1-0 T but was also of good quality at 0 5 T.
Striking differences in signal intensity were seen with the use of different pulse sequences. The Table summarises (Fig 1) .
In addition to the major components, the (Fig 1) . The The oblique coronal plane was of particular value in showing the conjoined longitudinal muscle and its relations to the levator ani as well as the three components of the external sphincter (subcutaneous, superficial, and deep) (Fig 2) .
On administration of gadolinium-DTPA the internal sphincter showed contrast enhancement in both cases in which it was used. This was regarded as a normal finding as it was uniform throughout the internal sphincter and was seen remote from sites of abnormality. Little or no contrast enhancement was seen in the normal external sphincter (Fig 3) .
The high spatial resolution, differences in signal intensity between the internal and external sphincter, and availability of the oblique coronal plane were of considerable value in showing the different components of the normal anal sphincter as described in standard texts.4 5 laterally. These findings were confirmed at surgery when the extrasphincteric collection was drained. The internal sphincter showed enhancement after intravenous gadolinium-DTPA administration.
Case 3 -defect in the external sphincter: after an episiotomy one year earlier, a 26 year old woman suffered faecal incontinence and was treated with a defunctioning colostomy. The T2 weighted spin echo scans showed a large defect in the external anal sphincter between nine and 12 o'clock (Fig 4) . The position and extent of this was confirmed at the time of surgical repair.
Case 4-anal stenosis and internal sphincter hypertrophy: a 77 year old man presented with a longstanding history of painful defecation over 20 years after a haemorrhoidectomy. After the initial surgery he had undergone several surgical procedures on the anal sphincter but still required regular anal dilatation before defecation. On physical examination there was evidence of anal stenosis. MRI showed a hypertrophied internal anal sphincter (maximum thickness 1-2 cm) with a comparatively atrophic external sphincter (Fig 5) .
Case 5 -external sphincter atrophy: a 54 year old nulliparous woman presented with a longstanding history of idiopathic faecal soiling. There was a history of straining to defecate but no relevant surgical history. On MRI an atrophic external sphincter was found (Fig 6) . The internal sphincter seemed normal.
Discussion
In this study excellent image quality was obtained with the use of the internal anal coil both at 0.5 T and 1.0 T. The sensitive region of the coil was well suited to the dimensions of the anal sphincter and extended beyond the region normally visualised with endorectal ultrasound. The increased spatial resolution was accompanied by a marked difference in signal intensity between the internal and :~~~~~~~~~~~~~~~~~~~~~~~~~~~----- external anal sphincter and high sensitivity to disease. These findings have only been published previously in abstract form. 6 7 The precise reason for the difference in signal intensity between the internal and external sphincters on all sequences is not known. Close proximity to the surface coil increases the signal from the internal sphincter relative to the external sphincter. The appearances with different sequences are consistent with the internal sphincter having a similar or shorter T1 but a longer T2 than the external sphincter. The internal sphincter consists of smooth muscle compared with the striated muscle of the external sphincter and it maintains an active tone. It is known from endoanal ultrasound that the internal sphincter is hypoechoic compared with the external sphincter.
It is not clear exactly why the internal sphincter shows contrast enhancement after intravenous gadolinium-DTPA administration. Contrast enhancement is normally associated with high tissue vascularity, high permeability of capillaries, and increased metabolic or physical activity. Any one of these factors either individually or in combination could be responsible.
Unlike the situation with ultrasound, the oblique coronal plane can be readily visualised with MRI and is of particular value in showing the components of the external sphincter and its relations to the surrounding muscles and other structures.
In general MRI has a high sensitivity to soft tissue abnormality. Infection and fluid collections are associated with an increase in T1 and T2 while established scars usually show a reduction in T1 and T2. As a result with T2 weighted sequences abscesses appear high signal and scar has low signal intensity. The cases in this study show that this high sensitivity applies to tissue abnormality in anal disease. Anatomical changes associated with hypertrophy and atrophy were also readily shown.
The use of an anal coil causes discomfort but was acceptable and well tolerated in nine of 10 subjects. The patient with anal stenosis experienced some pain during the examination but it was possible to scan him in the lateral decubitus position. Anal stenosis is a relative contraindication to the technique. Artefact from coil motion was satisfactorily controlled by the use of a clamp to maintain the coil position. The main disadvantages with MRI are the time required and the cost of an examination, which are both greater than for endorectal ultrasound.
To define the detailed anatomy of the sphincter and fully assess the clinical value of this technique, further studies will be necessary but it is already clear that the technique has considerable potential for improving diagnosis in disease of the anorectum.
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